The modern development of human economic activity, the increase in the number of people results in environmental pollution by wastes of their production and consumption. The objects of municipal solid wastes storage can adversely affect not only the health of local residents, but also the socio-economic indicators of the city, comprehensively affecting the components of the environment. The purpose of this work is to study by using different methods the existing waste disposal sites in the city of Almaty.
Introduction
Cities in the economy of many states are important; they are the poles of growth. The modern development of human economic activity, the increase in the number of people results in environmental pollution by wastes of their production and consumption. The objects of municipal solid wastes (MSW) storage can adversely affect not only the health of local residents, but also the socioeconomic indicators of the city, comprehensively affecting the components of the environment. Thus, soils contaminated during the washing out of the landfill with heavy metals and other toxic substances, without costly reclamation become unfit for further economic use. Transformation of natural landscapes as a result of creation and functioning of open places for disposal and storage of solid municipal and household waste undoubtedly result in the deterioration of ecological situation both in the city and in the suburban area. The purpose of this work is to study by using different methods the existing waste disposal sites in the city of Almaty. In Almaty and its buffer zone, the issues of allocation of MSW are very relevant due to the increase in the city's area, the constant growth of the population, a significant number of temporary lived tourists and tourists visiting the city each year.
The city of Almaty is currently a dynamically developing cultural and financial center of the Republic of Kazakhstan, which includes 8 districts. Since April 16, 2014, by the Decree of the President of the Republic of Kazakhstan, the territory of the city of Almaty has increased by 23, 200 hectares, so the new metropolitan area was 683.5 km2. In January 1, 2016, the total population living in the city was 1,703,400 people [1] . With a dynamic population growth, the city is a generator of a large amount of solid municipal waste. In 2015, 457 thousand tons was put to authorized and unauthorized landfills. Despite the fact that today there are effective ways to reduce solid waste in the world practice, in Kazakhstan, the bulk of them (97%) without sorting and preliminary separation into components falls on authorized and unauthorized landfills [2] . Thus, there are prerequisites for increasing the number of landfills, as well as increasing the size (area, volume) of existing ones.
The importance of the study of solid waste landfills is confirmed by the adoption and approval by the government of the "Concept for the transition of the Republic of Kazakhstan to the green economy". In accordance with it, in 2014 the Program for the modernization of the solid waste management system for 2014-2050 was approved. The goal is to increase the efficiency, reliability, environmental and social acceptability of the complex of services for collection, transportation, utilization, processing and ensuring safe disposal of waste [3, 4] .
In recent decades, most of the places of disposal of solid domestic wastes in the buffer zone of the city of Almaty have emerged spontaneously; as a result they represent a real and potential hazard for the environment and are a source of degradation of the natural environment. To avoid an ecological catastrophe of a regional scale in the future, more attention should be paid to monitoring and subsequent reclamation of authorized and unauthorized MSW disposal sites.
Waste disposal sites are characterized by climatic -geographical conditions, age, volume, composition and duration of emissions, local peculiarities of the area. At present, the objects of waste disposal are classified according to the form (quarry, dump, sloping, reservoir), according to the annual volume of received waste, thousand m3 / year (10, 20, 30, 60, 120, 240, etc., up to 3000); disposal capacity (highly loaded polygons with a total height or depth of more than 20 m and a load of 10 t / m2, and in bulk up to 20 m in height).
According to the construction standards of the Republic of Kazakhstan [Building standards (BS) RK 1.01-15-2013], the waste disposal sites existing on the territory of the Republic of Kazakhstan can be divided into three main categories:
1st category -spontaneous dumps, which are characterized by the lack of engineering and environmental surveys for the area allocated for the disposal of waste, and the minimum economic costs at the operation and closure stages, while the waste is placed in bulk not compressing and isolating, and the site and its impact zone were not controlled for a long time.
2nd category -authorized unequipped waste disposal sites. They were commissioned in compliance with the standards for the location of the facility for sanitary and geological-hydrological criteria; when the waste is placed, a layer-by-layer compressing is carried out, in some cases, without isolation of the layers, the final filling of the working surface of the disposal completes the operation of the facility; Regular monitoring of the site and its impact zone is not carried out.
3rd category -sanitary landfills where there are storage technology, engineering structures and control of the impact on environmental objects [5] .
State standard of the BS RK 1.01-15-2013 "Landfills for solid domestic waste" defines the landfills of solid waste -complexes of nature protection buildings and structures that perform the functions of centralized reception, decontamination and disposal of solid waste, preventing the entry of hazardous substances into the environment, pollution of soil, atmosphere, groundwater and surface water, preventing the spread of pathogens, rodents and insects [5] .
While reviewing the earlier studies on this topic, the following works should be noted. In the world, a multilateral problem of research of landfills and dumps, including monitoring with methods of remote sensing has been paid close attention for a relatively long time. Aerial photography continues to be a useful source of information when small spontaneous landfills are discovered, comparative temporary analysis of garbage sites, and for the identification of hazardous wastes [6] [7] [8] [9] .
Among the numerous publications that appeared in recent years and devoted to the various applications of multispectral satellite imagery in the field of waste management, one can mention the work of Silvestri, Omri, 2008 [10] .
From the point of view of organization and duration of monitoring of landfills, the research results characterizing the 20-40-year observation period are of interest. Such long-term observations are aimed at identifying changes in land use patterns involving landfills [11] .
The works related to the application of GIS technologies, including remote sensing data from the Earth take a special place in the study of patterns of spatial distribution of landfills . The experience of applying GIS-technologies is quite extensive in the works of Silvestri, Omri, 2008; Biottoa et al., 2009; Jordá-Borrell et al, 2014 [10, 12, 13] . At the same time, in geoanalysis the proximity of roads, population density, geomorphological characteristics of the territory and some other indicators are spatial distribution of landfills. Taking into account the set of criteria in the geoanalysis makes it possible to determine with a high probability the possible locations of spontaneous landfills. This, in turn, makes it possible to significantly reduce the area of detailed research by remote and / or field methods [10] .
To solve the problems of choosing a waste storage site that meets environmental protection standards and requires not only ecological criteria, but also socio-economic and technical conditions, as well as compliance with a number of legal requirements and other nuances, in recent decades foreign researchers have used a variety of approaches: GIS-Technology, analysis based on multicriterial solutions and multi-factor spatial analysis [14] [15] [16] , as well as a complex of geoinformation methods [17] . In general, the methods of selecting areas suitable for landfills are similar to methods for determining the most likely location of spontaneous landfills and are reduced to an overlay of layers of thematic maps taking into account the properties of spatial objects.
Among the few Russian publications on the problems of our study, we should mention works by O.V. Brovkina and co-authors [18] . In the works of Timofeev et al., 2012; Abrosimov et al., 2013 the experience of monitoring unauthorized landfills of solid household and industrial waste in the territory of the Irkutsk region is set out. The authors defined the technical requirements for remote sensing data necessary for the qualitative identification of unauthorized landfills [19, 20] .
The investigation of the identification and distribution of temporary changes in the objects of allocation of solid domestic wastes using space images and GIS technologies on the example of the Krasnodar Territory was considered in the work of D.A. Lipilina. He paid special attention to the assessment of the impact of MSW landfills on the components of the landscape sector. [21] .
In Kazakhstan, the monitoring of landfills based on remote sensing was conducted by scientists of the National Center for Space Research A.F. Islamulova et al. [22] , the analysis of the dynamics of the areas of solid domestic waste landfills in the buffer zone of Almaty with RS methods and GIS was made by Z.K. Kaliaskarova et al. [23] . The article presents the results of a study in the framework of the project 2006 / GF4 "Development of an Economic Mechanism for Solving the Problem of Pollution of Buffer Zones by Solid Household Hazards of Cities (in the City of Almaty)", which has been carried out since 2015. Within the framework of the project, the analysis of the activities of Karasay landfill and a number of other landfills and dumps was conducted to assess their impact on the ecosystem. The dynamics of landfills was studied by the method of remote sensing and GIS programs [24] .
Benchmark data and methods of research
In the course of the study, the following methods were used: method of system analysis, cartographic, remote sensing, decoding, geoinformation processing. Satellite imagery is an objective and efficient source of information used for monitoring natural objects. Satellite images are of particular importance when monitoring waste storage sites. The wide coverage of the territory, the visibility and high linear resolution on the locality allow recognizing and mapping the municipal waste disposal sites in a short time.
Space images of municipal solid waste landfills with a spatial resolution of 21 m and a spectral resolution optimal for the tasks to be solved, as well as the availability of retrospective materials that are in general access in the Sasplanet database and the client program Google Earth map were the benchmark data for the analysis, monitoring and modeling of the MSW landfills in the buffer zone of Almaty city. The materials were decoded using the ArcGIS 10.3 multifunctional geographic data processing software. On their basis, the analysis of long-term changes in the boundaries of existing municipal waste disposal sites for the period of 2003-2016 was carried out. [23] . Informative, cartographic characteristics -the area and perimeter (total length of the border) of the landfill are among the indicators reflecting the dynamics of objects. The changes of the area were calculated in relation to the data of the previous survey. The decoding of the images of space objects storage and consumption was carried out in several stages, which combined the spatial linkage of the raster map, the digitization.
Monitoring of the condition of landfills is primarily focused on the assessment of some spatial indicators (area and outlines of previously identified landfills). To monitor the implementation of measures for their reclamation, the use of a series of different satellite images with the creation of multi-temporal composites is very effective. Multi-temporal composite is an image formed from two different-time space images of the same territory. The image is obtained by synthesizing three spectral channels. When selecting channels for synthesis, the following rule is followed: the channels of the late (new) picture occupy the first (Red) and the third (Blue) components, the channel of the early (old) image occupies the second (Green) component. On the resulting images, objects whose area changed (for example, cuttings, landfills, quarries, river beds, etc.) are very contrasted, which guarantees total error-free and low-cost monitoring [24] . With regard to landfills, this allows us to assess not only the changes at the landfill site, but also to establish the transformation of the vegetation cover.
Comparison of images of the same territory requires a relative similarity of natural and technical conditions of shooting: weather, season and, ideally, day. So, to exclude seasonal differences, it is recommended to compare the images obtained within one phenological phase of the vegetation cover identifiers. However, one should take into account the various fluctuations of dry and wet, warm and cold years. Comparability of technical conditions of shooting is determined primarily by spatial resolution. Approximately threefold difference in spatial resolution and, correspondingly, in the conventional scale of the images to be compared is acceptable.
The final stage consists of the analysis of spatial data. For the analysis of the landfill, the method of classifying images was used. Classification of images is the process of extracting information classes from a multi-channel raster image. The raster resulted from the classification of the image can be used to create thematic maps. The multivariate analysis group, ArcGIS Spatial Analyst contains a full set of tools for classification. The classification process is a multi-step workflow that involves the use of a special toolbar. To perform the classification and multivariate analysis, the "Image Classification" tool was used. In total, three classes of objects were selected: 1 -solid household waste, 2 -vegetation, 3 -soil. After selection, a signature file was created by using the "Create Signature File" tool. The use of classification techniques is carried out by using the Maximum Likelihood Classification method. In the dialog box of the tool, the values of three necessary parameters were set: the input channels of the raster, the input file of the signatures and the output classified raster. After the start is complete, the output classified raster will be automatically added to the ArcMap appendix.
Classification of images allows getting a complete, up-to-date, operational picture of MSW organization and at the same time minimizing financial, time, labor costs to solve problems. This method allows identifying and monitoring the status of unauthorized landfills, and monitoring the organized municipal solid waste landfills: analyze the change in the landfill area, check the compliance of the actual boundaries of the landfill with the permits and the state of the landfill territory, make decisions for land reclamation and monitor the landfills after their liquidation.
Results and discussion
Within the framework of the project 2006 / GF4 "Development of an Economic Mechanism for Solving the Problem of Pollution of Buffer Zones by Municipal Solid Wastes (in the City of Almaty)", the research work was carried out from 2015 on determining the state of 8 consumer waste disposal facilities in the suburban buffer zone of Almaty city [24] .
On satellite images, the spectral characteristics of the underlying surface, which differ from the background ones, as well as texture features, serve as direct indication signs of the MSW sites. Indirect indication signs include the possible presence of working heavy equipment (bulldozer, excavator), as well as the availability of access roads (dirt road), since the vehicle for discharging garbage must travel to the location of MSW. In addition, landfill development facilities: external fencing, drainage ditch, landfill perimeter, checkpoint at the entrance serve as the signs.
When decoding space images, one can identify: 1) Illegal garbage dumps, including spontaneous, arising near holiday villages and recreation areas, on roadsides, in the gully network, etc.; 2) the prevailing type of waste (household, construction, metal, etc.); 3) the approximate volume of accumulated waste, the area of landfills; 4) the internal structure of waste disposal facilities and the state of individual sites (maps) of landfills; 5) remoteness from residential areas, hydrographic network, protected areas, etc.
As a result of visual observations, decoding of space images and processing by GIS, 2 operating landfills, 2 closed landfills, as well as 5 dumps of MSW located in the buffer zone of Almaty were investigated. Figure 1 shows the location of burial sites for municipal wastes in Almaty and the suburban area, the time of occurrence, the area, the distance from the city, the composition of the waste, the analysis of the dynamics of the change in the boundaries of the storage sites for consumption wastes are additionally indicated (Figure 1) . According to the results of decoding of space images and monitoring of the dynamics of changes in the boundaries of the landfill, there was 41 hectares in 2009, 57 hectares in 2014. In 2016, the area of the landfill was reduced to 49 hectares due to a partial reclamation of the territory occupied by the waste. Out of them, places occupied with open waste are 19 hectares, places covered with soil are 20 hectares, trench burial places are 6 hectares, and the free territory is 4 hectares. In 2014, the area of the Karasai landfill legally increased to 147 hectares, the intended purpose of which is to store and bury the municipal solid waste.
This landfill is the main one, since most of the municipal solid waste in Almaty, according to the approved scheme for collection and disposal of municipal waste from container sites, is taken out daily by garbage-evacuating enterprises without preliminary separation into components. The landfill is designed for centralized storage of municipal solid waste, ensuring their rapid isolation from the environment, by covering each layer of compacted waste with local soil. The annual volume of wastes accepted for burial is more than 580,0 thousand tons / year.
The landfill near the village of Ali "Ile su Kubyry" is located in the Ili region of the Almaty region at a distance of 14 km from the border of Almaty. To the east of the polygon at 330 m there is a highway Almaty -Kapchagai. The nearest settlements are settlements Ali, Soyuz, Rassvet -2, summer cottages Pobeda, Pchelka. The decoding of images of the landfill of different years (2004, 2014 , and 2016) was carried out. As a result of the decoding in 2004, the area of the landfill was 3 hectares, and in 2009 it increased 4.5 times to 14 hectares. And over the past 7 years, its area has increased to 34 hectares. (Figure 3) . By visual observation and decoding of space images, we can conclude that the landfill is actively used.
The actual landfill practically does not correspond to the sanitary standards presented to the landfills (there is no sanitary protection zone, a checkpoint, etc.). Landfill in micro-district Ozhet is located in Alatau District of Almaty, put into operation in 1976. This landfill was close to the city at the time of opening. With the expansion of the city's borders, it found itself within the city limits. In 1990, due to overfilling and non-compliance with the sanitary protection standards of the distance from the city, its operation was suspended and the Karasai landfill was opened. According to our research in 2002, the landfill area was 45.5 hectares, in 2012 it was 27.8 hectares, and in 2016 it was 10.65 hectares. For this period the area of the landfill had a negative reduction dynamics of 34.35 hectares (Figure 4) . Around the landfill for the past 25 years, Ozhet micro district and trade and market complexes appeared. In the photo of 2012, it can be seen that the southern and northern part of the site was reclaimed. The houses of micro-district Ozhet built up the northern part of the landfill, in the eastern part, the market of auto parts Kenzhehan (figure 5) was built. The analysis of the obtained results allows forming a generalized table that characterizes the main requirements for sanitary sites, which provide for the observance of storage technology, the availability of engineering structures and control over the impact on environmental objects. There are the main components for the functioning of the landfills: location (region, district, locality), permitting documents, design capacity in tons, waste disposal limit (tons), landfill operation period, area in hectare, current operation, environmental impact assessment, the nearest settlements.
Landfills that do not meet the requirements can be considered as authorized non-equipped waste disposal sites (Table 1) .
In the Republic of Kazakhstan, legislation in the field of industrial and consumer waste is constantly being improved, but some issues requiring legislative regulation are still unsolved. From a legislative point of view, the regulatory requirements applicable to the waste disposal sites are considered in the article 291 of the Environmental Code of the Republic of Kazakhstan. Environmental requirements for the construction and operation of enterprises, buildings, structures and other objects related to the management of waste, construction of waste disposal facility based on the special studies in the presence of the positive conclusions of the state environmental expertize, sanitaryepidemiological examination and examination done in accordance with the legislation of the Republic of Kazakhstan on bowels of the earth and subsoil use are prescribed in it. [29] Two active landfills for municipal solid waste are of the 3 rd class of hazard, in accordance with Article 292 of the Environmental Code of the Republic of Kazakhstan. Article 301 stipulates that the Republic of Kazakhstan legislation prohibited the mixing of waste in order to meet the admission criteria. [29] But unfortunately the absence of separate collection of waste "at the source" of waste generation, separate waste disposal does not allow meeting this requirement. In order to comply with the regulatory requirements of the environmental code by the landfill owners it is necessary to check the waste documentation, to inspect visually the waste at the entrance and at the site, to check the contents in the documentation provided by the waste owner, to record the quantity and characteristics of the waste placed, indicating the origin, date of delivery, the generator or the collector of waste, and at the presence of hazardous waste -the precise location of their placement at the site. To prevent radioactive substances from entering the landfill, it is necessary to carry out dosimetric monitoring of each batch of waste. Also, the owner of the landfill is obliged to constantly provide a written confirmation of delivery of each batch of waste at the site, and to keep the documentation for five years, to determine the mass of incoming waste at reception points, measuring devices are installed (Article 304) [29] .
Local executive bodies organize activities to reduce the burial of biodegradable waste, including measures for their recycling, composting, biogas production and (or) use for the production of products or energy.
According to the construction standards of the Republic of Kazakhstan 1.04-15-2013 "Landfills for municipal solid waste" the structure of the landfill for municipal solid waste consists of the following elements: -Access road, -landfill for MSW storage, -administrative and economic zone, -site for the location of facilities for sorting waste, -composting area of wood and vegetable waste, -zone of engineering structures, including garbage recycling complexes, -communication facilities, -Cavalier zone (soil dump for insulation of layers), -Sanitary protection zone.
When entering the territory of the landfill, it is also necessary to organize a checkpoint, at the waste sorting site, it is necessary to install the weighing platform. The landfill along the perimeter is enclosed by a fence 1.80 meters high at least, instead of a fence, a drainage trench with a depth of more than 2 meters or an earthen wall with a height of more than 3 meters can be built [5] . According to the specifications of the technical condition, it is necessary to have a truck scales (40 tons), an observation deck, tanks for disinfection of vehicles at the exit from the checkpoint of the landfill ("disinfection barrier"), video surveillance systems, lighting, warning and protection systems, signs, fire extinguishing means. The Karasai landfill meets these requirements. Unfortunately, at the landfill "Ile su Kubyry", these requirements are not met, there is only a fence installed in 2016.
According to satellite images on the investigated territory, we detected 5 illegal dumps with total area of 55.33 hectares. Although according to environmental requirements, the storage of waste in unauthorized places and the formation of spontaneous landfills are prohibited.
These places of waste storage are in the 1st category -spontaneous landfills, which are characterized by the lack of engineering and environmental surveys for the territory, environmental monitoring, not having the sanitary protection zone and the water protection zone.
On the basis of visual observation, it was established that 4 dumps from 5 identified waste storage sites have been filled up to the present time, since there is no proper control over the storage facilities. Based on the analysis of the results obtained, Table 2 is compiled with the following characteristics: The dump near the village of Kiz (Almalybak) is located in the Karasai district of the Almaty region. The nearest settlements are Almalybak and Zhalpaksay. Lake is located -19 km at 300 meters to the east of the dump, which contradicts sanitary norms and rules. As it can be seen from the decoded photographs, the area and shape of the dump increased northward from the original shape. In 2009, the dump area was 2.73 hectares, in 2012, it was 4 ha (increased by 1.19 hectares), in 2016, it was 3.92 ha. (Figure 6 ). The reduction of the boundaries of the landfill in 2016 is related with a partial backfilling of the surface occupied by the waste with the land. The dump near the village of Koksay is located in the northern part of the village of Koksay, Karasai district, Almaty region. The remoteness of the dump from the border of Almaty is 1.85 km. The nearest settlements are Koksay and Algabas. In 2012, the landfill area was 16.7 hectares, in 2016 it decreased by 0.18 hectares and was 16.52 hectares. According to the decoding data, the dump's shape is stretched along the road. Municipal Solid waste is scattered along the road. There is a river near the landfill. Due to on geographical conditions, it is obvious that groundwater can be polluted. (Figure 7 ). The dump of municipal solid waste near "12-December" is located in the Ili district of Almaty region. Currently, the landfill area is 7.64 hectares. The spontaneous dump is officially closed in 2012. It is located in close proximity (976 m) from the recreation area Pervomaiskie ponds, which contradicts sanitary norms and rules. According to the visual observation, the waste is predominantly MSW. The waste is poorly compacted, and the northern part of the landfill is scattered around the edges of the dump. There is an active growth of the dump area. In 2009, the landfill area was 3.12 hectares and in 2016 it doubled to 7.64 hectares. There is no sanitary protection zone around the perimeter of the dump (Figure 9 ). Transformation of the environment in waste sites is related with simultaneous mechanical, physical, physical and chemical, chemical, biochemical and biological processes. As a result, changes in the landscape, properties and condition of the soil, the composition of surface and groundwater, the intensity and nature of exogenous geological processes take place. The complexity of the study is that mechanical, thermal, physicochemical, chemical and biological effects are superimposed, summarized, suppressed and modified in the real situation. All these processes cannot be studied only by the remote sensing of the Earth method, we performed only a ground-level visual survey of the MSW storage sites.
Conclusions
As we can see, in our country there is a legal and regulatory base in the field of MSW management. However, a weak mechanism for monitoring the execution of adopted laws and a large number of regulatory acts reduces the effectiveness of their actions to zero. Moreover, it causes irreparable harm to the environment, to the health of the population, and also results in the development of legal failure to comply with standards in the in the society. As a result of the research, the following conclusions can be drawn: 1) the increase of the volume of generation and accumulation of unsorted municipal solid waste and industrial waste;
2) the non-compliance of the existing landfills with regulatory requirements (there are currently 2 landfills in the study area, one of them does not meet the ecological and sanitary requirements (Ile Su Kybary landfill), the second landfill, in some extent, meeting the current building and sanitary standards, has a permit for Emission into the environment, but it exhausts its design capacity;
3) the lack of a clear differentiation of the powers and responsibilities of state bodies in the sphere of handling waste of production and consumption; 4) the lack of a united national center, which forms a unified national waste database, processing technologies (recycling), which results in unreliable data on the movement of waste in the country, distorts the overall "picture" of the actual situation in this area; 5) the existing legislation does not provide for liability of companies for the disposal of their waste; 6) the market of waste processing is practically not developed (especially small and medium business), due to the lack of a system of separate collection of garbage in our country; 7) the total area of landfills and spontaneous landfills grows; 8) there are no economic incentives that could induce entrepreneurs to collect and process waste; 9) there is no control over the handling of toxic waste, including their disposal (for example, fluorescent lamps, mercury-containing devices (thermometers), batteries, etc.) they are thrown out by the population together with household rubbish; 10) the radius of the location of landfills and dumps is close to the settlements and water bodies; 11) there is no information on reclamation of closed 2 landfills; 12) the land of the former landfill of MSW near Ozhet settlement without observing sanitary and epidemiological standards is used for construction of residential houses and markets; 13) in terms of landfill size and dump size, medium and large waste storage sites predominate. The use of a remote research method helps to determine the trends of contamination of the buffer zone by municipal solid waste and to identify the places of unauthorized waste dumps. The obtained data show the need to control and carry out targeted regulatory measures on the waste management system to ensure a positive impact on the geosystem, the ecosystem of the city and the areas adjacent to the landfills. MSW landfills are subject to monitoring, since they have long-term impact on the OS, and the "Life" cycle of the landfill can be conditionally divided into the following phases: operational phase, closure, reclamation and subsequent monitoring [27] .
Geoecological monitoring of the territories of municipal solid waste landfills covers all components of the natural-technical system "solid waste landfill -the environment" at various stages of its existence and is aimed at managing the waste disposal process based on systematic observations, identifying trends in changing the state of waste and environment, developing short-term and long-term forecasts and recommendations.
At the end of the landfill operation, the body of the landfill, together with the surrounding rocks, is subordinated to natural processes, the waste becomes man-made soil, and construction continues on them (the landfill in Ozhet micro district).
At the present stage, to stabilize the environmental situation, there is an urgent need to effectively organize a MSW management system in Almaty, which must begin with monitoring of landfills and unauthorized dumps, and an analysis of the state of their operation, assessments of the impact on ecosystems at the stage of exploitation and reclamation by all stakeholders of the population, public organizations, local executive and state bodies. In order to reduce the amount of waste to be deposited at the landfills, it is necessary to organize the sorting and processing of waste at the source of their formation (households, enterprises, markets, etc.). 
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